Identification of hNopp140 as a binding partner for doxorubicin with a phage display cloning method.
Doxorubicin is a widely used anti-cancer drug. It is assumed to act by inhibiting DNA replication or transcription, although its precise targets and mechanism of cytotoxicity remain unresolved. A T7 phage library expressing human liver cDNA was screened against immobilized doxorubicin to isolate doxorubicin binding proteins. The selected phage contained the C-terminal region of nucleolar phosphoprotein hNopp140, an important factor in the biogenesis of the nucleolus. When the cloned sequence was expressed in E. coli, the recombinant protein was phosphorylated by casein kinase II and oligomerized in the presence of magnesium and fluoride ions, as occurs in vivo. Doxorubicin bound to the expressed protein with a dissociation constant of 4.5 x 10(-6) M, and this interaction was inhibited by the phosphorylation of hNopp140. These results suggested that doxorubicin might disrupt the cellular function of hNopp140.